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Introduction 

Since  1981,  the  Massachusetts  Department  of  Education,  Office  of 
Educational  Technologies  has  conducted  a  number  of  surveys  and  reported  on  the 
use  of  microcomputers  in  the  public  schools.  Our  reports  have  provided 
administrators,  teachers,  and  the  public  with  a  general  view  of 

•  the  types  of  computers, 

•  the  use  of  computers, 

•  sources  for  acquiring  computer  software  and  hardware,  and 

•  school  district  plans  regarding  technology  applications  for  instruction. 

This  summary  report  is  based  on  the  data  collected  by  the  Department  in  April 
1989  from  the  Chapter  188  School  District  Report  survey  (Appendix  A)  for  the 
school  year  1988  to  1989.  Of  363  working  school  districts,  355  (97.8%)  school 
districts  responded  to  the  survey.  In  addition  to  the  type  of  information  reported  in 
the  past,  this  summary  report  also  includes  information  on  the  instructional  use  of 
telecomputing,  and  media  facilities  and  equipment  available  in  school  districts. 

Technologies  have  become  an  indispensible  element  in  the  teaching  and 
learning  process  in  elementary  and  secondary  schools.  This  survey  provides  data 
upon  which  educators  can  rely  for  planning  and  decision  making.  When  viewed 
collectively  with  other  existing  information,  this  information  will  provide  a 
profile  of  where  schools  are  now,  as  well  as  what  emerging  trends  can  be 
anticipated  involving  technologies  in  instructional  applications. 


Computer  Capacity  and  Instructional  Usage 

1.  Growth  in  the  use  of  microcomputers 

The  355  responding  districts  indicated  that  they  all  had  microcomputers 
available  for  instructional  use  in  their  schools.  Over  the  past  five  years  there  has 
been  a  significant  growth  in  the  number  of  units  used  by  teachers  and  students.  This 
allows  a  smaller  number  of  students  per  computer,  and  offers  a  greater  opportunity 
for  meaningful  hands-on  learning. 

According  to  survey  results,  the  number  of  microcomputers  available  to 
students  in  reporting  school  districts  was  48,265,  or  a  ratio  of  1  computer  to  17 
students.  The  following  table  and  graphs  show  the  growth  in  the  number  of 
microcomputers  used  in  Massachusetts  public  schools. 

Table  1  •  Growth  in  the  Number  of  Microcomputers  in  Schools 


Year     #of  microcomputers         #  of  districts 

responding 


Approximate  #  of         Ratio  of  computers 
students  to  students 


1984 
1985 
1987 
1989 


12,207 
21,075 
31,660 
48,265 


255 
272 
337 
355 


700,000 
780,000 
800,000 
800,000 


1:57 
1:37 
1:25 
1:17 


Graph   1  -  Growth  in  the  Number  of  Microcomputers  in  Schools 
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Graph  2  -  Decrease  in  the  Ratio  of  Students  to  1  Computer 
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2.  Brands  of  micromputers  used 

The  Apple  II  family  microcomputers  continued  to  be  the  predominant  brand 
used  by  schools  for  instruction.  Three  hundred  and  fifty-one  school  districts 
reported  having  one  or  more  Apple  II  family  microcomputers,  with  a  total  29,548 
reported  statewide  available  for  use  in  schools.  However,  only  13.9%  school 
districts  reported  that  4.4%  of  their  computers  were  networked. 

The  number  of  IBM  or  IBM-compatible  microcomputers  used  by  schools 
for  instruction  has  increased  considerably.  In  this  survey,  215  school  districts 
reported  that  they  had  6,972  IBM  or  IBM-compatible  microcomputers  in  their 
classrooms.  (In  1982,  five  school  districts  reported  7  IBM  microcomputers  in  their 
classrooms.)  Also,  19.5%  reporting  school  districts  indicated  that  17.7%  of  their 
IBM  or  IBM-compatible  microcomputers  were  networked. 

Approximately,  one-third  of  the  school  districts  used  Radio  Shack 
microcomputers  for  instruction.  One  hundred  and  seventeen  school  districts 
reported  that  there  were  4,831  Radio  Shack  microcomputers  in  their  classrooms. 
However,  28%  school  districts  reported  that  61.4%  of  these  computers  were 
networked,  indicating  that  more  than  half  of  Radio  Shack  microcomputers  were 
linked  together. 


In  the  1987  survey  only  31  reporting  school  districts  indicated  that  there 
were  Macintosh  microcomputers  available  in  their  schools.  There  has  been 
considerable  growth  in  the  use  of  these  microcomputers.  In  this  year's  survey,  196 
reporting  school  districts  indicated  that  there  were  1,822  units  available  for 
instructional  use  and  33.5%  of  them  were  networked. 

The  following  tables  and  graphs  show  the  number  and  brands  of 
microcomputers  used  in  schools. 


Table  2  -  Number  and  Brands  of  Microcomputers  Used  in  Schools  (1989) 

Number  that  are         %  of  brand 
networked  that  are 

networked 

1309  4.4% 

1237  17.7% 

2968  61.4% 

612  33.5% 

282  19.6% 

80  5.9% 

356  15.79c 


Brand                    Number  of  computers 

%  of  total 

(N=48265) 

Apple  II  family 

IBM  PC  or  compatible 

Radio  Shack 

29548 
6972 
4831 

61.3% 
14.5% 
10.0% 

Apple  Macintosh 
DEC 

1822 
1438 

3.6% 
3.0% 

Commodore 

1355 

2.7% 

Other 

2259 

4.7% 

Table  3  •  Number  of  Districts  Having  One  or  More  Microcomputers  (1989) 


Brand 

#  of  districts  indicating  use 

%  of  districts  indicating  use 
(N=355) 

Apple  II  family 

351 

98.8% 

IBM  PC  or  compatible 

217 

61.1% 

Apple  Macintosh 

196 

55.2% 

Radio  Shack 

117 

32.9% 

DEC 

83 

23.3% 

Commodore 

82 

23.0% 

Other 

118 

33.2% 

Graph  3  -  Brands  of  Microcomputers  Used  in  Schools 
for    Instructional    Applications 
(%  of  total  number  of  micros,  N  =  48,265) 
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Graph  4  -  Number  of  Microcomputers  &  Networked  Microcomputers 
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3.  Use  of  microcomputers  in  curriculum  areas 


When  first  used  in  the  classroom,  computers  were  used  primarily  to  teach 
computer  programming.  As  educators  began  to  understand  the  capabilities  of 
computers,  they  proceeded  to  use  them  in  other  subject  areas.    In  this  year's  survey, 


computers  were  used  mainly  in  mathematics,  writing,  reading,  science,  and  social 
studies  (ranking  in  descending  order)  for  instruction. 

The  findings  of  this  survey  also  indicate  that  mathematics  was  the  subject  area 
in  which  all  school  levels  (elementary,  middle,  and  high  school)  were  using 
computers  for  instruction  in  greatest  frequency.  Use  of  computers  for  science  and 
computer  programming  was  reported  mostly  at  the  high  school  level  (grades  9  to 
12).  For  the  writing  curriculum,  schools  tend  to  start  using  computers  more  often 
in  the  third  grade  and  carry  the  use  through  high  school  level,  peaking  at  the  sixth 
grade  level.  For  reading  in  instruction,  computers  were  most  frequently  used  in 
the  elementary  level  (grades  2  to  6). 

There  has  also  been  significant  growth  in  the  use  of  computers  for  other 
subject  areas.  In  thel985  survey,  11.4%  of  the  reporting  school  districts  used 
computers  in  their  art  classes,  1 1.7  %  in  their  foreign  language  classes,  and  9.9%  in 
their  music  classes.  In  the  current  report,  29.5%  districts  indicated  that  they  used 
computers  in  their  art  classes,  26.0%  had  used  computers  for  foreign  language 
instruction,  and  27.7%  had  computers  available  for  the  teaching  and  learning  of 
music. 

The  following  graphs  and  table  show  the  use  of  microcomputers  by 
reporting  school  districts  in  curriculum  areas. 

Graph  5  -  Use  of  Computers  in  Mathematics.  Writing,  and  Reading 
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Graph  6  -  Use  of  Computers  in  Science.  Social  Studies,  and  Computer 

Programming 


o 

F 

D 
I 

S 
T 
R 
I 

C 
T 
S 

u 
s 
I 

N 
G 


10        11 


12 


o  Science       0  Social  Studies       ♦  Computer  Programming 


Graph  7  -  Use  of  Computers  in  Art.  Music,  and  Foreign  Languages 
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Table  4  -  Use  of  Computers  in  Various  Subject  Areas 


Subiect  Area 

Number  of  Districts  Indicating  Use  in  Each 

Grade  Level 

K-  1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Art 

55 

59 

61 

68 

79 

87 

84 

84 

102 

105 

108 

107 

Computer  programming 

33 

60 

77 

96 

113 

133 

HI 

149 

215 

221 

228 

225 

Foreign  language 

21 

21 

22 

23 

30 

48 

77 

85 

126 

126 

129 

126 

Mathematics 

170 

222 

244 

252 

250 

254 

206 

205 

2H 

215 

211 

208 

Music 

43 

4§ 

53 

58 

64 

80 

81 

81 

94 

96 

99 

96 

Readine 

165 

229 

24(^ 

248 

243 

236 

172 

170 

161 

158 

154 

149 

Science 

90 

144 

172 

204 

211 

223 

184 

192 

203 

207 

204 

201 

Social  studies 

93 

J41 

175 

2Q1 

211 

217 

169 

170 

166 

167 

168 

160 

Writing 

128 

196 

216 

^32 

238 

246 

192 

193 

197 

199 

201 

196 

Other 

19 

31 

33 

38 

40 

44 

42 

46 

94 

101 

98 

96 

Total  Number  of  Districts  Serving  Grade  Level  Se 

pved 

297 

297 

297 

297 

293 

293 

248 

247 

2  55 

255 

255 

255 

4.  Use  of  telecomputing  in  schools 

The  1985  survey  indicated  a  total  of  136  modems  for  all  reporting  districts. 
In  this  year's  survey,  205  school  districts  indicated  that  at  least  one  of  the 
computers  in  their  district  is  equipped  with  a  modem  for  both  administrative  and 
instructional  uses.  One  hundred  and  fifty-nine  school  districts  indicated  that  they 
had  675  modems  available  for  instructional  use.  This  indicates  that  57.7%  of 
responding  school  districts  had  computers  equipped  with  modems.  44.7%  of 
responding  school  districts  made  their  modems  available  for  instructional  use. 

School  districts  also  indicated  that  they  used  different  on-line  information 
services.  The  following  table  indicates  the  type  of  on-line  services  being  accessed  in 
the  districts  via  telecommunications: 
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Table  5  -  Use  of  On-line  Informational  Services 


On-line  Service 

#  of  Districts 

%  of  Districts  Using 

Using 

Service 

Service  for  Instruction 

(N=159) 

Applelink 

41 

25.7% 

Citinet 

35 

22.0% 

CompuServe 

41 

25.7% 

Delphi 

18 

11.3% 

Dialog 

47 

29.5% 

Physics  Forum 

48 

30.1% 

Other 

95 

59.7% 

5.  Ongoing  plan  regarding  technology  applications  for 
instruction 

In  the  1987  survey,  46.5%  of  the  responding  school  districts  indicated  that 
they  had  a  written  multi-year  plan  regarding  computer  applications  for 
instruction,  and  28.6%  indicated  that  they  had  a  plan  in  part.  This  year,  261 
(73.5%)  reporting  school  districts  indicated  that  they  had  a  plan  regarding 
technology  applications  for  instruction.  Two  hundred  and  sixty  of  these  districts 
also  reported  that  they  included  a  plan  to  provide  training  for  teachers  in 
technology  applications. 

6.  Funding  sources 

This  survey  reflects  how  state  appropriations  for  technology  affect  schools  in 
their  acquisition  of  software  and  hardware.  In  the  school  yearl986  to  1987  the  state 
appropriated  $500,000  to  schools  for  use  in  technology,  and  in  our  1987  survey, 
only  38%  responding  school  districts  indicated  that  they  had  received  funding  from 
the  state  to  acquire  computer  hardware  and  software.  In  the  school  year  1987  to 
1988,  the  state  appropriated  $1.6  million;  in  1988  to  1989  the  state  appropriated 
$2.3  million  to  schools  for  instructional  technology.  In  the  1989  survey,  76.9%  of 
reporting  school  districts  indicated  they  used  state  funding  for  the  acquisition  of 
hardware  and  software.  In  the  school  year  1989  to  1990  the  state  appropriated  only 
$100,000.  In  our  next  survey,  school  districts  may  report  a  substantial  decrease  in 
state  funding  sources  for  hardware  and  software  purchase. 

The  following  table  and  graph  indicate  funding  sources  used  by  school 
districts  for  purchasing  computer  hardware  and  software. 


Table  6  ■  Funding  Sources   1989 


Funding  Source 


Local  appropriation 

State  program  funds 

Federal  program  funds 

PTA  funds 

Other  (include  private  source) 


Number  of  Districts  Using  source 


336 
273 
245 
200 
155 


%  of  Total 
Responses 
(N«355) 

94.6% 
76.9% 
69.0% 
56.3% 
43.6% 


Graph  8  ■  Funding  Sources  for  1987  and   1989 
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Use  of  Library  and  Media  Facilities 

The  1989  survey  also  provides  data  indicating  the  use  of  library  and  media 
facilities  in  schools.  Three  hundred  and  thirty-two  out  of  the  355  districts  indicated 
that  they  have  a  separate  space  dedicated  to  library/media  services.  The  total 
number  of  such  facilities  is  1543. 

Reporting  school  districts  also  indicated  that  other  technologies  are  available 
for  use  in  their  schools.  The  following  table  indicates  the  availability  of  various 
kinds  of  equipment  in  responding  school  districts. 
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Item 


Elementary  Level 

(Grades  K-6) 

N  =  297 


Video  cameras  257  (86.5%) 

Video  cassette  recorders/players  282  (94.9%) 

Television  monitors/receivers  281  (94.6  %) 

Videodisc  players  38  ( 1 2.7%) 

Satellite  dishes  4(    1.3%) 


Middle  School  Level    High  School  Level 
(Grades  7-8)  (Grades  9-12) 

N  =248  N=255 


212  (85.4%) 

228  (91.9%) 

225  (90.7%) 

45(18.1%) 

4  (    1.6%) 


245  (96.0%) 
252  (98.8%) 
251  (98.4%) 
92  (36.0%) 
18  (  7.0%) 


Graph  9  -  Per  Cent  of  Districts  Reporting  Having  One  or  More  of  the  Equipment 
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APPENDIX  A 


GRADE  LEVELS   IM   DISTRICT 


Vh 


ich  grade  levels  are  served  by  the  school  district?  (Check  all  that  apply.) 


Grade  Levels  in  the  District 


Pre-K 


10 


Q 


II 


12 


D     D     Ci     HI     l-l     D     l-l     l-l     I-1     u     u     u     u 


COMPUTER  CAPACITY  AND  INSTRUCTIONAL  USAGE 

|.    Please  indicate  below  the  number  of  each  type  of  microcomputer  that  is 
available  for  instructional  use  in  your  school  district.   In  addition, 
please  enter  the  number  of  computers  that  are  networked,  that  is,  linked 
together.   (If  none,  write  0.) 


TYPE  Of  MICROCOMPUTER 


1 .  Apple  I  I  fami ly 


2.  Apple  Macintosh 


3.  Commodore 


01 


Total  Number  in 
District 


02 


4.  DEC  (Digital  Equipment  Corporation) 


5.  IBM  PC  or  compatible 


6.  Tandy 


7.  Other  (Specify) 


8.  Other  (Specify) 


Number  that 
are  Networked 


13 


2.    On  the  chart  below,  please  indicate  the  grade  level  and  subject  areas  in  which 
computers  are  available  in  your  district.   (Check  ail  that  apply.) 


3. 


SUBJECT  AREA 


GRADi 


1.  Art 

2.  Computer  programing 

3.  Foreign  language 

4.  Mathematics 

5.  Music 

6.  Reading 

7.  Science 

8.  Social  studies 

9.  Writing 

10.  Other  (Specify)  


01 


02 


03 


04 


05 


oe 


07 


oe 


09 


10    II 


to 


12 


15 


11 


12 


Are  any  computers  in  the  district  equipped  with  modems? 

Yes Q  (CONTIKUE) 

No |~|  (GO  TO  QUESTION  4) 

3a.   How  many  modems  are  available  for  instructional  use? 
Enter  total  number   

3b.   What  type  of  on-line  information  is  accessed  in  the  district  via 
telecommunications?   (Check  "YES"  or  "NO"  for  each  type.) 


YES 


NO 


a.  Applelink 

b.  Citinet 

c.  CompuServe 

d.  Delphi 

e.  Dialog 

f.  Physics  Forum... 

g.  Other   (Specify) 
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L    Does  the  district  have  an  ongoing  plan  regarding  technology  applications  for 
instruction? 

Yes |~|  (CONTIKUE) 

.  No |~|  (CO  TO  QUESTION  5) 


4a.   Does  the  plan  provide  training  for  teachers  in  the  use  of  technology 
applications  for  instruction? 


Yes 


No 


What  sources  of  support  has  the  district  used  for  acquiring  computer  hardware  and 
software?   (Check  "YES"  or  "NO"  for  each  funding  source  listed.) 


YES       NO 


a.   Local  appropriations 


b.  PTA  funds 

c.  State  program  funds  (Specify) 


Zl 


IZI 
IZI 
IZI 


d.   Federal  program  funds  (Specify) | I      I  — 


e.   Other  (include  private  source 

and  equipment  donation)  (Specify)... 


Zl       IZI 


LIBRARY  AKP  MEDIA  FACILITIES 

6.    How  many  schools  in  your  district  have  a  separate  space  dedicated  to 
library/media?   (Enter  number.   If  none,  write  "0".) 


7.    On  the  chart  below,  please  indicate  whether  the  following  equipment  is  avail- 
able in  your  district  by  school  level.   (Check,  yes  or  no.) 


Are  they 
avai laole? 

At  what  levels? 

EQUIPMENT                            LEVEL 

01 

02 

03 

04 

Elementary 

Middle 

High 

1.  Video  cameras 

2.  Video  cassette  recorders/players 

3.  Television  iwni tors/receivers 

4.  Videodisc  players 

5.  Satellite  dish 

Yes   No 

Yes   No 

Yes   No 

Yes   No 



—   — 



__    
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